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(54) [iSM(D«JSW |SI|i»R©IHi2l»0&«><D#U-y-y*9'f F«/J^ 



(57) [B«SI] 



(2) !Nf*2 0 0 0-5 1 0 1 0 0 

K->';^i^i5'--if. v-7°^>'> jcij j^nihV^^^^^ 
. V-^hXrJ'^V^ au=.-Mmm^ (G-CSF. GM-CSF) > =rV~>>'v 

h^z:.>tfzit^Si^-)i'^>x^^. m^Miw.^<r>m^mo 

12. U '7 55; 9 K*t^;^^*ii K n ^ jv^«^-eab ^ > l 
1 0 v^-f ^35^ 1 Sfe^<7)|lBg|^o 

1 3. :^ 7-^ V-A^^^} y-C^i>. 1 1 0 V^-f 

1 :Slfi«<^jia^i^o 



C3) !^a2 0 0 0-5 1 0 1 0 0 

h 1 OV>t'tL:d^ l]g|E^<7)|aBJt2iJo 

1 ;5^<^ 1 0 v^-f ti:*^ 1 :«|fi®<7)M!^o 

18. fi^;6^0. 1)6^^ 1 0 5^n><7>>^f^XT-^&. m^:® ij&^P) 1 

2 1. 7> y V -ig'j^fe n i 19 mm ms^-ft' i^^«^3itf ^ 

22. m^«l35^^>2 0^/^-ftL;5^1«IEm<^)m2^Sra^lw!g^-rSC:i:$r 

2 3. ^^^^5fer'/^M7.^rfflv>T^gm^SrS^-r^. »^«2 1i^c^m* 
]® 2 2IS^<^):&&o 

m-t^fztb<7^. m^M iTb^h2 0 v/^T tL;6^ 1 muWi.<Dm.^mo 



(4) #a2 0 0 0-5 1 0 1 00 

2 7. m^M2 6(7)^mi^^^'^^^t^^x-^^w4^mo 



(5) !^20 0 0-5 1 0 1 00 

%%m\tmm.'^^')'^yij'7^ vw^n. (microsphere) m.i^m\^'m-ri> i><D^ 

X^^mmn'kMm\^^^i-'CP/tfz\t^M^ (systemic) n^<^fzibKm%m(D 

mmm^ (drugs) \,tnL\t\i^M.<Dx^MKi^n^mmn^<r>mM.<DfzibKm^ 

L>$^L:ft4)WJKji:i}i. |g^J^®{j:^P;u- h^feT-^^KlliMai? tt^o IS 
3|aimH^> jcij;;?.n.i^V^^>', > ^- 7 ^ n >^ J: ?/^:S^;v^>#<r)) 

mm^y^-^^W(r>r^M'^<^'\ ^£p:>mz^wuKii^\'^h^fz^°')^-f^ ymmmw 

iii)\'^y Y =-y ^ m^^^^-)'^^y. T^Tv-tT'Vv'V^ LHRH?^m# (^-t V 



(6) i^a2 0 0 0-5 1 0 1 0 0 

iOi: ^ H^^^i' (i> t^^if±m" ^^V^Vm (Challenging) " 

Nivent,<7) Pharmaceutical Research, 13 1242 (1995) ^\,z%^^%i)^^'^^ 



(7) !^«2 0 0 0-5 1 0 1 0 0 

#CFC) m<7)m^^Zfu^^y YisXV'^M^r>-^^ :^ (device) n^-fi,^ 
7tlt»^<^iaffl»itA§? (metered dose inhalers) CmD I s ^tt07"^N* 

4't::^< ^lll?tt;?>fci6tc) 5^^i^aiHPJM-r^*{i 1 0 %*T^|-e«) »9 ^ ^m<D 

' ^ & o 

:l<7)T'^^M ;^<^*^*i^e«jt4®:fe «t zrnj^a^^ •7*/^M ;^ i: ^>?>^-•9-- 
^/>;xA^l^>55^*^:b^1-^ EI|!^SS"^tfi^*m{i^^'Srit* (deposition) 

o 

m^(Dmm'^^Mm^flfzm^n'lFii^%tl^&^U^ C Aerosols in Medicine 
" , Morent,, Elsevier (1993) , ^^MKM^-T^ <t ^ :6n 0 5 iJ' n 



(8) !Rf^2 00 0-5 1 0 1 0 0 

;L(D^m^z\t^ ^ y-7.iii^xf^y:^Y-)i'i}^n^nfi^^^^ m^\^. WO 
Ag'&Fpm.w^^-r^o ^.^\^^^%m^h\>t. T.-zfv-wmmr^^^m^'L . 

Stt-^S-^-rS ;t «6<7)^/h3^{iZengt, J: o T fpl^^ ttTV>^ [Internationa 
1 Journal of Pharmeceutics 107, 205 (1994) ^J:a'124, 149(1995)0HB] ^ 

[International Journal of Pharmaceutics, 109, 135 (1994) ] ffil^^tLTV^ 

-fb-rs ^ ^: i 19 Mm $ *t7tJ&mo;t «5>0# 'J ^ * 7 -f K<^)K5#^/h^(7)p^ 
{iE P ^245820^^ j: yfArtursson^(^D. Pharm. Sci. 73, 1507 (1984) ] i^. icffi 



C9) !Kf«20 00-5 1 0 1 00 

mucociliary) (D^V T y ^ ^"f^ X it^Kh'^^—M^ tL#'i^/^^'^ 

i; K^^i^" U ^ — <7)•^ VjS-?- (nanospheres) <7)^-^{iNiwat) (T) (Yakugaku Zasshi 
Journal of the Pharmaceutical Society of Dapan 115, 732, (1995) ) 

liitiKDm^ium (wo»93/o27i2-^) x:^%m^hii. ^^x-mfm<7:>w\^ 
2 m^'ih^^ m\^^x . Lxm^x^^7()^^mmLx\^> 

j^n?L1t^tfegl:^{iU S ^4818542-^ ma^^ittTV^ So CI i l3fB«<^m3§!)t:: 

/N-iJ'MfiE P ^315875-^, W0^92/'18164^, WO ^94/08627-^ jlfe«:;^s^ S 
o wo ^94/08627-^ -c|.i, 43^-7^ n :^ -7"-^ <^ Wfifel^^lji {i<5iv#M4 

v^o ^'Pi-tr 9 9- >itmn^ J: O^^fi-l? 9 ^ ^^b K n ^ "i/n tr;v^J!^ 
c7)>^7°V-^^(iU Sl|487139&^^ it/u S 1114847371-^^ tL^tLt-fB«$tLT 

tiTV>5^v^o E P ^611567-^ -cfi, M'^D^Bi-S7t*:)0^#^Jfeai1*^^5&-*t: K 
n^vT'n 11 ;v -b ;v n - 7. ^ a: D^/ 1 Tt^ii Kn ^^-^T'n tr;v^ ^;v-fe;vn->?; 

tLTV^J^V^o 



(10) 8^2 000-5 1 0 1 0 0 

^i^m^^mLX^ 7.zfU-iz^:iL'DXmmmM (drug) ^mm^r-ii-'V^y:^ 

tz) > m^<D&u^£ftm (deposition) KUt L\^^'^ xm.m<om4^w I 

-eS&it-C i S i $r ^ v> /i 1 7t o 

tt>K. m%m(o\^^^m^mm^mmm^^m-r^fzisb<Dm.&m'^mm^fi.,^ 

" (nvicrospheres) " r^j::hmmk^m^Kii^'j^Kmm^ ^^ii1rr-^:h 

'^ik^ XXJF/tfz \,±1/^m^'^<r> ^(D^m^^i^. m#<7)S^ fi ffl^^J ig^ 

0 0 0)5^^ 1, 0 0 0, 0 0 0> iJt L < 5 0 , 0 0 055>»^7 
5, 0 0 0 ^ ^<kO^#l::i!f ^ U < li 1 0 0 , 000 ^300, 0 0 0 <^ 5^° U -9- 

7 9 -r K ^r-^tj'o " TKorm*" ^ mm\t . ^-}^° V ^ ^ Kv#«^ 1 m g / 



(11.) 0 0 0-5 1 0 1 0 0 

m%. ^mit L -Cpi^ L ;t (formulation) ^ j: V-:^h 

•ait *° ')^y'^'7^ Yh trnW. ^ -CiS^ ? *L ^ 1 ISPgr^fe §r ffi T ±|Bm^fll =Sr 

w/o) ^>L<{i (o/w) i ;t:(iir-7';v (w/o>w) (o/w/o) IKb^ 
SjRl'l4vtiffv3&^f>'iSo ^<^?L<b^-eii. g^i^MtiTKffi (^TfcttES^^I?) tfz 



il^2 0 00-510100 

mit^(D^)V'im^isXt^\y:tui^-m±K^^L. )&^o^||7)c 2 0 Om 1 tfJsH 
VO. 1 g 55^1^ 2 0 g<D^mx-$>^. Mmmi^li^^ ^ y y ^ F 

#'^-^?^4'Os}^°iJ-9-y r^^^-f Y<D^t Lv^^JgtiO. 5g:$^f>5g/20mlt? 

* 19 ^ m\^nt Lv^^Efi 0. 75g^^^3g/20mi-e^:s>. ^WLummw 

a.- 35^5&^S*fiE{i-f ttiSJ^ (shear rate) i o 0 s e c'''K^n 

dersfield UK);^. ^^^T i & LabPlant SD-OS^S^^s^g.-^^ tLS . J^ffl-C § S 

^immW.^mmW<D^m^KX^^Bi\^m.K^t^'C^:ho t>&^L. tabPlant S 

2 0 or ; tbPS^SJtS 0;5^e> 1 0 or ; ^..T'V-jigPl ;a^P> 2 Om 1 /55' ; 
"^m^^m^ii-^h 2 8mVh ; S^bl± 1 35^f>4/'?-;v : is J:OVX;v-9--^ 



(12) 



(13) !|ta2 000-510100 

:^^m<Dm^^it^M^j:mMr^'^^ :^tm\^>xm^KWi^\^'^i - i o omg<^ 

^ o 

7=^^><.h7>'. -/^V^^ (pullulan) ^ H )P :^ ^ -y ^ "f- )ly y > t 



(14) 0 0 0-5 1 0 1 0 0 

" ^^<ifeai (released rapidly) " (i^ jro^(7)jt^tc^i.>TE*) l::iiicm $ ^ 

scit*#i*L> cioffi^^'nii. m^<D^^m.mk (-r'^to*>5^^^*-eii) m 

JStm^tt^ i t^lJ^'-a-^^tt^o " m^i^tkia (released slowly) " (i^ flf^o 

3^mi^^< 6v^mtx<Dmmi^^^mm^n'fzikiii^M^-r^o 

o 

j^Vli'7K> v'tJ'nr^^;^ h »; -b'^f-V. T;v^*^- h^:*>*^Jf <bti-So g 

^!^s<7?«im? tLTtifem^ 4) fz^-rtztbizmmm i>wmx^ ^h-^K wm:^(D^± 
m^m'\^^ ii tz h^mib^hm^-r^ ci t t^^ki^x^ ^s, o *° ^ * ^ k t * 

I! i) 4> O Malvern Mastersizerf Kl^m-otzQ . \:b^hl 



(15) i^a2 000-510100 

WM-t^o ^(DMt LXit. ^y7.^)y. I!J¥ttJi^^-i^;p^ > (pa 

rathyroid hormone) ^ nV'y7.Y^:^y^ TT^^^Vy ^ SlfrBfi&'i^ JV'^ 

^ y :i.uy (a^ /?> ^ wh;^^'?-^^ 

0, 0 0 05|ctii|^*i^-r:i>) . DNA. ^;V7^ ^^(^M'I4^«5W*3 i O'^t^ft 

m'S^M. "iJ-JVr^-t-JVcT^nr^gl**^. (terbutaline 

) . idUxf^Y^)^ A^x3^^^) ^~ >#5&«^-^$*tSo -71^^ yW.T^^vy 
±M^y^-^^Mumm%i>^-}(ih(Dit^m^y^y^r- LT<?5 5j^°';^f- 

1^ > i; n - JV jC^^-t? 1= ^ o 

:^^Ki^m-^^^o W^\±'^fl-^£\^^t^^ilh<Dm^{t. Spinhaler^" CFisons pic 
)^ Lyphodose^" (Valois S.A.) ^ Monopoudre^" CValois S.A.)^ ValoisDPr" (Va 



(16) 0 0 0-5 1 0 1 0 0 

lois S.A.)^ Turbospiif* (Phildeatech)^ multichamber powder inhaler(Pfeiff 
er), Turbohaler^" (Astra-Draco AB) , Rotahaler^" CGlaxo), Diskhaler^" (Cla 
xo), Pu1vinaV"(Chiesi Faraiaceutici SpA)^ j: cfUltrahaler^" (Fisons)^:;^s 

Wmi-^^ (^J;t{^U1trahaW\ Fisons) K H ^ -mm^ii^'^hfi^o 'Z^^ 

Mlii^ Bnitted Dose Apparatus [Multi-stage Liquid ImpingerCMSLI)] §^ 

^mLX^M^fl^h X ^ Fisons Ultrahaler^" ^gg $ fltzW^it^ > 7. 
U ><?5^'^Oj&mflRffi*7°n K (emitted dose plot) ^^t^ iiT'{4MSLI 

[EI2{4x Bnitted Dose Apparatus [Multi-stage Liquid IirpingerOISLI)] 
^^m\^X^ibh^^ Fisons UltrahaleK" jj. $ tlTt -f > 7. U > 

(DTP: MSLI;j.)^ft#) «ffl«^/-r/-^--f ;^^H^tT7°n 

*ifcffl 1 

5 0:5 0 (w/w) -(y7.^)y : m'^Wi4^'^<r>m^ 

^^7|C2 Cm 1 4'llBrm4,^l&Wi®:Jl& (Signa^ Poole, UK) l g^mmLfZo 

> 7> 'j > (Novo-NoPdisk Denmark) ig^rO. IN HCl<^10m 
H<7)?iTtwJ: *3 pH7. 2KmmLtzo 



(17) #^2 0 0 0-5 1 0 1 0 0 

K^-f-V- (LabPlant Huddersfield UK) $rffl^^TC:<7)a7^§r7.yv-^g^L 

tz : »M 5 m 1 ^)^'^0. 5 mm^ A ^ P^^l^JK 1 2. 0 "C. 

m P^^i^JK 7 0 . ^'^^^-^ 5 0 % i£$eo 

8 mO^ "9- >r X :t L T 7t p 

1. 1 8 %w/w:i57;v>' : 1- Fn^>'a^^;viil:J^ (HES) ^/h^Op^ 
Il^7lc2 0 m 1 "t-t^ H E S (^^S 2 0 0 0 0 0; Fresenius, Austria) 0 . 5 
g ^mmi^tzo S^TlC 10ml ^K-^^:^)Vz^ ( s C T ; Peptech) 

0. 0 0 6 g^mmLtzo 

lant SD-05j;!.y V— 1>'9^ (LabPlant Huddersfield, UK) ^•MV^TCKO-^ 

^^^^^U-^mVfz : mm.m^8m I X^. lSftyX;V#0. 5mm^ A«9P 
^^i^Jg 1 5 5 aiP^^Z^E 7 9-8 1 t:, ^'^^^m 1 9 m V h . mm 

lDi^L7t^/h3^$r7fe^*3j:y^^M^^MIStlit^ J: ^Jif'^Tto 2-5 m*EH<7) 

*Jfe^J 3 

2 0 %w/w^ U > : HE SIS^/h^<^ilig 

^I^tIc 250ml4't-HES 2 0 0 0 0 0; Fresenius, Austria) 1 

6. 2 1 2 g$r-^fi?L7to 0. 1 N HC 1 <7)5 Cm 1 4'tiM$&^ ^xij > ( 
Liny) 3.7 8 8 g^#&£«^!at#L'5r:^sf,.^^L^-^ :^V^T'«<^ p.H ^ 
0. 1 N N a 0 H<7)ti§Ti:: J: «9 p H 7. 2H^S5Lfv:o 

:i<oEES^Xzj^^ ym'M't^^L. ft^^^t^e o Om i t^L;^io :^ 

CO 7° n -b X ^f^T LabPlant SD-OS^?. K^-f-Y- (LabPlant, Huddersf ie 

Id UK) ^m\^^x:i<Dmm^::^yi--i^mLfz : mmmM&mi mmjx 



(18) 0 0 0-5 1 0 1 0 0 

(diameter) x ^ P^^SE 1 7 5 *C. aiP^^S.Jg7 5 - 8 5 "C^ ^.i^^ 
^•^iS 1 9 m V h ^ m^^^B 1.9 ;Vo 

imm 4 

5 %w/wr;V:/iJ^ 'J V (terbutaline) : H E S«/>^<7)pi^ 

200ml4'i::HES25. Og^-^ISLTHES Jlvi^ (stock soluti- 
on) ^pi&LTto ®^7lc2 0 0ml ^K7-)Vzr^ U y-if;^^^:- > 1 2 5 Omg 

Z.<r>WM^^ 2 0 0 ml ^Uf^i^ (ultrapure water) 5jrfflV>T 5 0 0 m 1 
\^tzor^<^fu^7.0ki^TK. LabPlant SEJ-OS;^^^-^^^ (LabPlant Hudd 
ersfield UK) ^^m\^X ^LCDmWi'k :^^V-'^m\.tZo 

X '9 P^^iaj^ : 1 7 5 r 

m p^^sj^ : 7 5 - 8 5 

^° y -fmB, : 4 - 5 

: 2 0 .3-::^ ^7 

iftUffi : 1.9 ;w 

: 0. 5 mm 

^Jfi^J 5 

5 0 %w/w^;V7>f > : HE S0/h^<^iS3l^ 

®*I7|C2 OOml'+'tcHES 2. 0 g^mmLXEESWM-i^m^Ltzo Mm 
7fc2 0 0 m 1 ^K^)i^y^^'^)l^y^'- >2667mg (-^r^V^^ ^-^^^^2 0 0 

^KOWM^-^ 2 0 0 m 1 SriiMTlc^fflv^T 5 0 0 m 1 Lt^o :^<7) y o -fe ^ 
i^yK, LabPlant SD-OS^.T'v-lg^;^ (LabPlant, Hudders-Pield UK) ^i^m 

L T i (7) ^ y?. y - ^ ^ L 7t o 



(19) i^«2 0 0 0-5 1 0 1 0 0 

X ^ P^^S-JK : 1 7 5 "C 
mP^Kzaj^ : 7 5 - 8 5*0 

yi^yzfi&m: 4-5 

: 2 0 J- - h 

mB& : 1.9 ^^- ^^ 

y : 0.5 mm 

*ife^J 6 

i@M7K2 5 m 1 :^ )V:^^ 1/ ;^ ^ }VU - X 9 0 OmgSr^tflSL. 
^->7(f-;Hr;vn-;^l^?^$rPSIL7to M7lc2 5m 1 l-h GH 1 0 Omg^ 

•mmLx\^ hmA^-)\^'^> (hCH) wM^muLtzo 

:i<OWM^>^ 2 5ml ^MBA^m^^^X 1 0 0 m 1 Lt^o ^^O^n -t;;?;^# 
TH. LabPlant SIM)5;;<.-:/v-|g^iba (LabPlant Hudderslneld UK) S->ffiffl L 
T c: « §r ;^ •/ V - L o 
A P^^^aj^ : 1 7 5 
ffiP^^S-JK: 7 5 - 8 5 ^ 
> T'i^J^ : 4-5 

: 2 h 

mmJ± : 1.9 /N'- ;u 

yX;i/Tf-&: 0. 5 mm 

^JS^J 7 

^^^5^7*^^^ ;^ (Dry Powder Device) ^J^ib^m? tL;:^^ : H E 

Astrag 4 ^^^vf y tT > — (Copley Instruments, Nottingham, UK) 

fflv^T±ie^ife^J3 ;$-Jb(^m/M^O^^±J^6^'&S<7)#t4^in vitro^^^^Lfc 



(20) #^2 0 0 0-5 1 0 1 0 0 

E S^/h^ 1 5 0 m g "tn^^T^/- 7. (Valois Prohaler) (7:,fzii>W> 

(reservoir) iftc^^LTto l&lt^^iteilj \ OZ^sy y\dy^y-^- 

U 1 

(dry powder device) -O-e^i/^-tf 







-<>:^'J > OO 




3£fil (Snn 1 ) 


mk2 (Ron 2 ) 


©i' (Tkroat) 


11. 5 


2 1. 6 


>6. 8 


19. 0 


2 0. 2 


<6. 8 


6 9. 5 


58. 2 



6 . 8 5 ^ n >*Tnl<7)^Anrfig (respirable) n^<om^^'S^^^^^^ ? tLS 

O 

HJfe^J 8 

^^J^^T^^^M (Dry Powder Device) jj. j^^ai ? *t;t 5 % w/ w -r ;V 
> : HE S^/h^<7)in vitrc^C(^#'l4^5e 

±ie*ife^J4 Vilois Prohaler System(7)^#ftl: 

H^^Ln Astra-Draco Multistage Impinge r (Copley Instrunents^ Nottingha 
m, UK) $-fflv>TCl<3D^/h^O^K;tJ^65tt^<75#'l4^in vitro^^^tTto « 
$kmtLti7^^m\^^. mj&6 O l/^-e^SSrJS^tTto ^lt^Sr*fe«lL. 1 0 
i^a y h^^> t^>->'■V-4'^^^T*)3^i^/io ^v' 3y yam 2. 5 m g <7)^/h^ 

X (dry powder devi ce) ji^lb^lioT^tfLti. V t: > v •'r - 4" 



(21) 0 0 0-5 1 0 1 6 0 

^ »p» 

Of 2 9. 6 

>6. 8 1 6. 6 

<6. 8 54. 1 



6. 8 5 iJ'n>5^ti5|(7>igtA¥tg5S^O^v^W:9'«5^i ?*l;&o 

^mn 9 ■ ' 

^i^n^r^^^ :^ (Dry Powder Device) :b^(^mtii^ tltz 5 0%w/w^;V7^ 
^ : HE S^/h^<7)in vitro^<7)#'|;i;^5g 

±Unmm5i^^h<^m^^t:. Valois Prohaler Systerru^^-Uffg t/tiS-^^ 
i:{3jc:>ff^^^ Astra-Draco Multistage Impinger (Copley Instruments, 

Nottingham, UK) ^ffi v>"C Cl<7?^/h^<^^^:^7^6«J'r4®<7)#'ttSrin vitro^^^^ 

M 3 

©f 3 3.7 

>6. 8 21. 3 

<6. 8 4 5. 1 



6 . 8 ^ i^uy^m<Dm.XaSsl^^'^<om^^'S5^mi)m^^n^^o 

^mn 1 0 



(22) i^a2 0 00-5 1 0 1 00 

mm^^y^yy'^ TK^-^Lfzo MSB^iJfi^ v;^ V >^/hf^±t^-r ^-^f-'?' a - 
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